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^\.xY-)jmzm^\'^mi'^xh^%^m 2K-BLXiT-^^-mz iBo+xisnm^zz 
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^-v : 10/ 



^0#m^X;i'2 1 a~2 1 c;6^ ^^^3 2 ARXfT-^^-MS 2 B(^-X:^|S]l|ljtc 3 
'|@<^^ftB>'X;W2 2 a~2 2 c tLTV^^&o tfz. WLi$mm.mWe Kit. MSliZ^ 

■rX^K. 011311=2 3*^LT5feOT3 2 AS.t>*-r-^"?-® 3 2 B <0- X:*rffi]i|iJ ^3 2 1@0 
m.Xy' ^)^2 3 2 3b:*^ ilJlXlr 2 4 =S:^LT^M 3 2 A35.t;^x-/^•-® 3 2 B O 
+ X:6'|n]1l!lic 2'|@OjSiLX>'X;V2 4 2 4 b t&^S^ :^^T v> ^ o 
10 0 6 5] 

fi. 5 {±. ft^&W 2 1 25.t>'«f ffi ^ 2 1 a ~ 2 1 c =S-^LTM«^*^^ 

3 2<7)3fcM3 2 A;S.y^-r-/-?-M3 2 B i: 'i7aiyNWtiOr^tCTK#:7 ^tt^i-^o ?i£#ia 
iR^geti. Il|iRlr2 3:S.t;»^mAy XjI/2 3 a. 2 3b^^^hLT. 5 J: 

$fe^^3 2 AR-C/-r-^-^-m3 2Bt^J:.^^Wt<r>miz^i^^fifzmi^7im>^-r^o ^ 

10 0 6 6] 

?&#mii&^S5 m^^m2 2 3twm>'X;v2 23-22 c^ift-Lxmmt/t^m 

^3 2<D^^U3 2 ARlfy'-^^-mS 2 B t ^ t (DfiUzWiWl ^m^i- ^ o ?W 

liIJR^g6{i, I1IJIXW2 4S.(y»~»iEAyX;V2 4 a, 2 4 b ^^LT. fg#«|&^e 5 J: 
•5$fel^fB3 2 AS.tfx-^N°-® 3 2 B 2: J^^NWiiOF^ti'^l&^tLj^:?^^? =S:IiIiR-r^o 
^lO^-a-tcisv^-Cti. ?8t#7 {i'i7a:/NW±«: + X::i^In](;?igtLT^J9, mM%^m^3 2 t 

r:;:ii^^wt(7)miimi^7 iizi:^mfz^fL:ho tfz. Wii^7 (Dm^Mnrfm^A^m^-t ^ 

[0 0 6 7] 

I2l7(i. ^f^^^mP LAO^m3fc^*i=-3 2C7)^M3 2 A25.tFx-^^°-M 3 2Bh 

Yijmmmmy ^j^Ri^mxy :^)\^t<Dumm^^^i-mxsi>:ho m7i,zmi-x d iz. 

Y:^F6ltC|5^iJ$tLyi^^my X;i/2 7 zWmXy :^)l^2 9 a, 2 9 b^ffiffiL-C?^#70 
tcSB^J tL/^#m y X;i/ 2 8a X;V 3 0 a , 30b ^'ffiffl LTtW 7 

•cfm^^^^tn^o mi<Dmm<D=mmtmmz. Yij\^i.z::'.f-yy^m^'^^^iizi>^j^^^ 
w(o^W}Mmizjic:^cxmi^7 (Dmi^Mtm^t & ^ t\,z X ^ . mmnt^M'^-s 2t^:t.^^ 

Wt(Dm^WLi^7 izX ^mtzLmif^^ti()^X-^:ho 
[0 0 6 8] 

:i<Dm2(D^m<D=!^mi,z7!)-7!)>^M^m.^mm^mmKXiLi,t. s^^^m<^s^> 
m(^mmit^m=f'<D^ :i^^^wm(D^^mzm i <omt LT-m<bs^(si02)m*«x/N'y 
u ^tJ^is^cj; >9^M$tLTv>^o t/c. mi<om<Dmmiizi±, m2(DmtLxrmitmm 

m-^'^^^mtim^tm t Lxmm^'t^ ^ ti^x% :b o 

[0 0 6 9] 

^/c. ^2om>&^'i«v^j^}Ki4ts?Li::*j"t^;ev^Sie>^^'a=^#mfci-^s«m*-'^ 

tm2(Dmt-d^-m^mmisi02)mx^^fzii>. y^m^x ^mm-^titzmi 

<Dmt;^\£y::i- Mcj; ^ i^m^tifzm2 (Dmt<D^^t)7b^m'{\:^ti. mi<Dmtm2<D 
mti x^^mi<zmm^^^^t:d^x^:ho %ox, mi<DmRxfm2omi}mi^^^m 
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10 0 7 01 
10 0 7 1 1 

t^c. ?feft:^*2 0 0 nm^J^(7)m^^t^^i-^M7KOiS4ff5^n{i*^ 1 . 4 4 T?^ . ?fe 
SI 9 3 nm-eab-SA r F I/— ^f^i±> •i;^^>W-Ll^:fev^-Cl / n. IP*) 13 4 

[0 0 7 2 1 

^ mfZ Licit ^ C t § S o 

10 0 7 3] 

G A iJ^y^^>^ h • Vm-^^jv . h) 1f5^<r>T ^ ^ :^ ^hOi^lc^ T^^ 

[0 0 7 4] 

t/c. C0^2 0^i&<^?^^lC>5>;6>;6*aM^^S^^®t::itL{f. -i^^/NWSr^lb^ 
-ii:^:^^|6li:l^-<^:^InIt^^et^5^7^-*mtLTV^^f;ie). ^!^^^'^®;iRL:tW^^^^^^3 
2<^5fe»3 2 AOET«^m^«^JilCTili$-^J:-2)C:fc^:<?gt#lliIX^«6twJ: iJUJRI- 
[0 0 7 5] 

tj^^. ::L(h^2(o%m,<o^m^z■b■-•b-■h^¥Mitm.m.^z^^^x\u ^®:?fe^^^3 2<o'> 
T - M'fb^* (si02 ) m ^ L -c . ^ i(^m<^M i^M^is:m:^-& m:<9m2<^mi:tT 

-m'fbSS*(Si02)m=S:MLTV>-2,55^ ^M^^^3 2 <^ J^^^1IIJ<0^^S1S 3 2 AlCiS 
^^j^^^<^«^t:i J: «3m<k!^^fllRfrjhmi: LT-m^kmm(Si02))^=SrfiS;m-r S Xn\z.\^X 

ib MM^*^^ 3 2 3 2 A tc^^^^^ P L 0*^14tl/?>^^'ffc L ^: v^^^O 

OTMiS^ife-To fiP*>> :$feW3 2 A<7)OT^iaJx.{f # 2 0 0 0 <^?ft5t?»< h'LT^ 
m3 2 AO«L$:S.t>'M«^ii:^$-ii:*o 
[0 0 7 6] 

tT-m'fk3^^(Si02)m'^^mt-CV^^;&^ x-^n°-M3 2 B il^^fiKm:^^^^ J: "5 

• i^iomt bT-m<bs^(si02)m=sr^mLT, ^i<^moMi-?i^^m:^fet^J:'?t^ 
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^~'J: 12/ 



[0 0 7 7] 
[0 0 7 81 

tg^^Jx{f-7<>^^:r'f ';/<b'K'J^-7^;^ (PFPE) ^<Dy y m^<Dmi^^ M 

[0 0 7 9] 

^S:*?. ±iEO#^Mc05^tJJCi5V^-Ci±. y ^ V Vi^StCj: O I:m'^k^*(Si02)Jm^- 
[0 0 8 0] 

(si02)m^ML. ^2 omt L-Cii^fi£m:^-^t^ i ^9=:m'^k^*(si02)m=lr^]lL-cv- 
LT?i3^^|IK:;frfe t J: «9 -m<kS^(Si02)m*fifcllbT ^> J: v^o 
[0 0 8 11 

J: ^l^^^fifzmi^^^^^^tom'tWLmzi. ^mfzLX\^^^i!)K '>J^^^<7)^Mi:^^^ 
[0 0 8 21 

ttz. ±^<D^mm<Dnmjz^^^xi,u m^7 tLxmTK^i^mhtz^bK wa^ti^xn 

[0 0 8 31 

1 0 - 3 0 3 1 1 4 -^^^lCii^$ttTv>;5, J; ^ >&;?.7"- v±tcBFf^gg$0|K 
[0 0 8 41 

i /c. :*:^B^{i. #P?fW 10-163099 -^^Zr^^ #1^^ 1 0- 2 1 4 7 8 3 ^^M. 
X 000-50595 8 -^^Zr^^tifja^^ ttT v^^ J; ^ ic, -^7 J^/^^CD^^^!La^^ 

=^ gij ^ t^mii L T X Y :^ [6] icas: ic^ift"Brtg ^ 2 o ;^ X - y =^ 'Kl X. y^: ^7 ^ > :^ X - y M 

[*»j 1 1 

[0 0 8 51 

II]8{i. ^M^J 1 l-:;6^:*^^^i§^^*^5 0<^)#5S;*^-tlIlT'*^o El 8 IC^I" i d 
. 1 5 OrtcML/cr^HB 2 0^±t::. U > ^^v&'Srfflv^r, ZLm-fbS^CSiO 

2)m5 4 4:2 0 0 nm^J^-t-So **5, %^^X~m(M%{^W)^^ ^'^^mt^'^'k 
(r>im< {i> WSI^tS^:^ §^ v>mssm<?)^«» J: ^ Sj^a^M^^tt^-fb 'Sr 1?^ jJii" ^•tz^\:. 
. ^:5^=K^#:^:^-trinl»1-;i,o t/c. /c{i?^*p$ii:S;^^> sot: 

[0 0 8 6] 
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m«-r-2>o fiP*.^ ft^m^mi 0 0 0-2 0 0 OH^/^S-T'TfJlKc^ii^^mfflV^V-^^ 

mm-^^i'^^—m^itmrnisMmb gcomji^s o nmi: L-cv^^Ti^ -m^fbs^csio 

[0 0 8 7] 

Xiz^nzxi 6 0X:/2^K<^7--;v«r^T'5o T--;v{i:^^Tt?^ff5btt, mS5 2 
[0 0 8 8] 

2, S7|c«*&^m8 3> /N'-77T-^>^' 8 4twj: l9fl|^$tL-CV^^o ^J- > ^^V^^V^ 8 

^ 8 1 comwm KmM^^m"^ 5 o (si02 ) m 5 4 , 5 e ;&^'^m $ tt-r 

Wii^O'} >i^S 5 iri o-C'>-;i'$tL-CV^«l,o W^^y^2> 2 tcJ: 8 3 :6> 

?>^#&$tL^M7}c*^^^;'-7r-^'>'^' 8 4 =Sr^/hL-c-iJ->'y;v>^;v^8 1 TOt'^-to ^c: 

■e. /-N*-;''7T-^:^i^ 8 4{±> |t:^:f}?>-/8 2 0Mi!j55^-it>-/>'^'i^>'vi5^8 1 t-fSt^^j^v^ 

> m-^'\mM.mzm.m%^m=^-b o(D^mi)^h<Dm^^\^Kn\^xw]^-i)^w:m.-t^^^t\ 

[0 0 8 9] 

8 0 tCT^tM^^T- 5 0 ±X'<D*7K<^#l&iiK75« 5 0c m/IJ? ^ J: ^ 

SL. 3 0 Bn<Dm7mM^^if^fzo ^(om^. m,mt^m^B ooOTt'^am^tT'-cv^ 

[0 0 9 0] 

[HM^J 2 ] 
[0 0 9 1] 

^t^> «iffl2 H7&-:d-^^ii^^*^icov^Tm5g-r^o 1 5 ot:iw]tini^uy::m5<^* 

m.(r>m^m^^^m%'^w^-^m'c^m±.'fhfz^\z^ '^-^mm.-^^-ki!^-\ztmcf^o 
tfz. m^Gmm^kumttziiii^m^'^^m^. 5 ovx^m&sTommx-bmtfzit^m 

[0 0 9 2] 

iz^ :^i^y=i~vi,zx:hM^^myjm^m^^x. -m^immisMm^ 5 0 nm^mir^ 
o fiPt>^ &umm^i 0 0 0-2 0 0 omte/^s-t^-mMco^i^fiScMv^v-yjv^^v^tet 
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^-P: 14/ 



immisi02)m<ommi 5 0 nmt lx\^^^-a\ -mimm{si02)m<7)mm^ 1 5 0 nm 

[0 0 9 3] 

fiS; K $ - m-fbsm (S i O2 ) m ^ ^ ^ * . ~ m'f bS* (S i O2 ) m M L T :^^T 
[0 0 9 4] 

'A^^y '^■A^mm (SIMS) n xm.'^±^m^<DmMi)^ ^(Dm^'^j^^^n'Lx (om.-^<Dm.m. 

[0 0 9 5] 

^mtfzitcvD^^m^^^x m.mt^m^<r>mm =^ Rs±-r ^ «6 l r j: o 

[^i&^Hj 3 ] 
[0 0 9 6] 

mi Otis HifelfllS lw;6^;&^;2>4''C^?feSl 9 3.4 rLm\Z^\^XEMW!t-^^^^^ 
3i:?fe^^i^5 8<7)^^^^i-IlIT*^So mi Ot'^-ri^t^> 1 5 ortcMLyt^HCC 
aF2) 5 9<7)»^±IC. ^1 jicO-7'y>fb7>'^ >'(LaF3)m6 0, ^ 2 Jl<7)7 y 'fbviy:^^ v 
A(MgF2)m6 1. l5 3iiO-7';/<b7>^>(LaF3)ll6 2 ^^»«^icTK^^«Sl- J: i9 

^m-r-So ii-e. m-. mA:m<r>—ux%:hm\<r>mt'LX(D~WLimm(s>\Oz)m^z 

^tXWlM^iLfzm-^^ '^^M^mi)-hM^m-to -m'fb3S«(Si02)M6 3<^±tc 

^3- h tcj:-&?i^^)m:&s=^fflv^T. ^4Ji<o-gB-e$);g>ti2<^)mi: L-c<^z:M'fb 

^*(Si02)m6 4 «-^^m)?0. 0 4M*-r^o il^^m$tL:^:rm'fbS*(Si02) 

me 4om^^i^$-^^/sie>ic, z:m'fk^«(Si02)M6 4t-*^Lr:^^Ti-"Ci 6 0"C/ 

2B#f^OT--;V^^T9o mTl-^a§*^*i=-5 8 ^^BKI-^^&rm'fkt/m^^^'^C- 
^gcS 1 9 3 . 4 nm(^5fcmicWt'&m«f^n. •t'^C^Ifeftl 9 3. 4 n mO^^tr^t"^^ 

: CaF2(n=1.50) 
^— UlLaFs (n=1.69. nd=0.60) 
^-Ji:MgF2(n=1.43. nd=0.66) 
: LaF3(n=1.85, nd=0.52) 
^IZgJi : Si02 (n=l. 55, nd=0. 12) 

:H20(n=1.44) 

(Dm7m.m.^^^fzo ^<d^Wz> mMiit^m^5 8(DmMiz^m^fLX\^^^mitmm-t^ 
^t^j:<. mi^it^m=^5 8<o^m\:^mtii^hittj:-A--ofzo tfz. -'A^^^yMA^m 

mmm 4 ] 

[0 0 9 7] 
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^->^ : 15/ 



[0 0 9 8] 

^M^*i^6 5^fflv>T*@^=^^c7to 1 tlWlMlC, 119 lc^i-^^#8 0 

T^ii:)fc^^^=- 6 5 ±X<DM:^<DmW}Mmif)^ b 0 c m/#^ ^S:;?. i ^ tifS^L. 3 OBF^ 

m (SIMS) K X m^^^^m^ e 5(7) mm ;6^e>o^$:^i6]t;ML-r oetK*^ fFfiffi t ^ 

[Jfc^f?!! 1 ] 
10 0 9 9] 

mi 2(±. it^miiZ7!)-Tf)^;hm^it^m^7 o<7)m^'S:^irmx^:ho mi 2^z7j<-rx 

^K. 15 Ori3tJP^L/c^5 7 l<7)^^±tr, :^^-^y ^ V >Vm^m^^X^ Zim^fcS* 
(Si02)M7 2^ 2 5 0 nm^m-r^o *i5. Zl^'fb^* (5102)^7 2 Sr^M-r^:^^<^tJP 

[0 1 0 01 

mM^^m=f-7 0 ^m^^xmm^^otio mmmi tmmiiz, m9 t-^-t-ft^^s o k 

xmi^yt^m^ 7 0 ±x(Dm.7Komw)Mm-^^ 5 0 c m/# t ^ ^ j: d t^i^^u. 3 0 0 

(DWii^^m^n^^tzo ^ii^^«^7 0o*Mtw«^tfCv>;i>M<^l*lfl5^a 

TK^^'ilii L . mm. L 7^c»7K^^m5 7 1 OOT ^ -^^^ ^ > L fzi!t>-Xm.(OJ:. y -^^dy V i)^ 
m&l^fzo 
[0 10 1] 

mmm 1 K-^-Tb-^mMmmm^iiziifuf. itmm i K:d-^-^mMyt^m^titm.Lfzm 

^ S o 

[Jt^«^J2] 
[0 10 2] 

mi Sit. itWtm2 Ki!)^7!)^^^'t^'^&l 9 3.4 nm<,Z^\,^X KMW^^Jj^^^-t 

3i^^*^7 3 (^^^^^-rm-cib'&o m 1 3 iizm-tx^ \z. 1 5 ortcMLfc^s7 

2)^7 6. m3m<Dy yit9>i$'y{LaF3)m7 7 TX^^^ftt' J: ^9 Mi" 

&o -^tc. i^4eo-m<bs^(si02)m7 s s:m^^ijni»!i^T*^^«&icj: 

o 

[0 10 31 

J:l:fc^2 tC;i/-;6-;S>atM^*T-7 3 ^mfiKI"^^ 1 «<^:7 > ^ (LaFa)^ 
7 4. ^2ii<^)7 y<k^iX^>"i?A(MgF2)m7 5,. ^ 3 ifO "7 >;"fk7 > iS^ XLaFs)^ 7 6 
{i^ UC;6-;5-^^ii3fc^^^^5 8 ^#^£1"^ ^ 1J1<^ "7 y ^1:9 ^ ^ > (LaFs)!^ 6 0 

, f^2m<Oyyit-7^^i^^A{MgF2)m6 I. ^3Ji<^-7y>fb7>^>(LaF3)M6 2<^4' 

.Cxis« 19 3. 4 n mo^^mzM-t^misfmRV'^^mm t m-om^^Rrftt^mm't 
j^bTv^So t^^> ^4;i<^-m<i:^«(si02)m7 7}i. mmn2i,z^^-^m4m^mj& 
■r:h-mimm{si02)me sRzf-m^tmmisMme Ao^'t-m^i 93.4 nm(^^ 

[0 10 41 . 
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ffl<^^!9^X'^i§5fc^*^7 3<7)OT^^v>/ifci^^ ^4Ji<^>-m'fb:^^(Si02)m7 7 
i:|^3^<0 7';''fk7 V(LaF3)m7 6**ilJ?iLyio 
[0 10 51 

i^o 01 4{±, mm («7K) 36-ibllifef?!I3:5.a^if:«tfR)2 lC35-:d-;5>Mit5fe^mT-fr'5fe>5«X 

. mmn s isi.i^itn.m 2 i,zi!f-:ir^z>mMyt^m'^oit^w^ibm~-^^^^ t =sr7i> l-c v^;& 

[0 10 6] 

[HIS] mi<7)^ife(7)m^ir>&^>6-S^f^jfe^^PL<^^^*T-4<^^M4 At. Y 

[me] ^2 O^i&<^Mt::)0^3i^-2.S^*^^P L A<7)jfc^*^3 2<D^M3 2 A 
[0 71 112 omi&<^?l^St'5&-:d-^W^^^P L AC7)^^^^^3 2 <7)^i^f|5 3 2 A 

[H 8 1 ^i&^RI 1 0^3t^^^^O«^'S:^-rEl-C*^o 

[HI 01 |lii^J3 co^ii^^^i^oM^^-riH-eab^o 
[Hill ^i&M4C0S3i5fc^^^-<^«=£:^i-|aT'^)^o 
[012] JtSi!^?fll6O^3i3fe^^^<^«^«:^i-0t?*'&o 
[013] Jt«c^J2<^Sii^^^T-OS^«r^-r0-C^;S>o 

[014] ^MIHI 3 'BL^)icMM 2 O3^3§jfe^^?-o^XM:^iRRM#ttSr^i-0'e* 

^ o 

[0 10 7] 

R • • • PL • • W - • • 'i7a:^N. 1 • • • BBB^^^^. 4 

, 32 • • •Mit^fe^*?-^ 4 A, 32 A - • • ^ii^^^^co J:-^^1IIJ<03fcM. 4B 
, 3 2B • • • ^ii^^^^<?)x->'^°-•ffi> 5 • • •W^'^^mm.. 6 • - • ^i^'f^lilTO 
7 • • -iS^. 9 • • • ZTsT-V. 1 0 • • • XYXx-y. 1 4 • • -^flJfP^ 
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#02 0 0 4-0 4 2 7 5 2 ^-z^ I 17/E 

. 2 1 , 2 2 • • • m^m. 21a~21c, 22a~22c - • • Sfffiy X;i/. 2 3 , 
2 4 • • • 23a, 23b, 24a, 24b - • • 8 0 • • • 

8 1 • • • ■t>7°;V'3^JVi5*'s 8 2 • • • «3K'i^'^-7'> 8 3 • • • m7K.«*&^«. 8 4 
• • • ^^y-y y — ^y ^ ^ 8 5- • • O 'J > ^^o 
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